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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the safe 
electrolyte having excellent heat resistance without 
generating corrosion and danger. 

SOLUTION: This ion conductive high polymer electrolyte 
is composed of lithium salt of the organic boron complex 
compound expressed with a formula (in the formula, R1 
means a hydrogen atom, an alkyl group having 1-4 
carbon, a substituent or non-substituent benzene ring 
and a naphthalene ring, and R2 means a substituent or 
non-substituent benzene ring and naphthalene ring.) and 
the organic high polymer having polyether segment in a 
main chain or a side chain thereof. In the case of the 
organic high polymer having polyether segment in the 
side chain, mole fraction at the minimum unit of 
repetition of polyether segment is set at 0.2-0.8. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide the safe electrolyte having excellent heat 
resistance without generating corrosion and danger. 

SOLUTION: This ion conductive high polymer electrolyte is composed of lithium 
salt of the organic boron complex compound e xpressed with a formula (in the 
formula, R1 means a hydrogen atom, an alkyl group having 1-4 carbon, a 
substituent or non-substituent benzene ring and a naphthalene ring, and R2 
means a substituent or non-substituent benzene ring and naphthalene ring .) and 
th e organic high polymer having po lyether segme nt in a m ain chain or a side 
chain thereof. In the case of the organTcTngtTpoTymer having polyether 
segment in the side chain, mole fraction at the minimum unit of repetition of 
polyether segment is set at 0.2-0.8. 
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BASIC-ABSTRACT: NOVELTY - An ion conductive macromolecular electrolyte 
comprises an organic macromolecule having the lithium salt of a boron complex 
compound and a polyether segment. 

DETAILED DESCRIPTION - The novel lithium salt of the boron complex compound 
of formula (I). 

R1 = H, 1-4C alkyl, optionally substituted benzene ring, or naphthalene ring; 
and 

R2 = optionally substituted benzene ring, or naphthalene ring. 

USE - The ion conductive macromolecular electrolyte is used as an electrolyte 
for a lithium battery, an electrochromic display, an additive agent for 
impedance adjustment for a plastic thermistor, a conductive material for 
antistatic application to various organic macromolecules, or a sensor. 

ADVANTAGE - The ion conductive macromolecular electrolyte has electric 
conductivity equal to that of conventional ion conductive macromolecular 
electrolytes, and has superior heat resistance. It does not display corrosion 
and is safe to use. 

CHOSEN-DRAWING: Dwg.0/0 



01/16/2003, EAST Version: 1.03.0002 



TITLE-TERMS: 

ION CONDUCTING MACROMOLECULAR ELECTROLYTIC LITHIUM BATTERY 
ELECTROCHROMIC 

DISPLAY COMPRISE ORGANIC MACROMOLECULAR LITHIUM SALT BORON COMPLEX 

COMPOUND 

POLYETHER SEGMENT 

DERWENT-CLASS: A85 E12 L03 X12 X16 

CPI-CODES: A09-A03; A10-E01; A12-E01; E05-A; E05-C01 ; L03-A; L03-E01C; 

EPI-CODES: X12-D01C; X16-A02; X16-B01F; 

CHEMICAL-CODES: 
Chemical Indexing M3 *01* 
Fragmentation Code 

A103 A970 B605 B713 B720 B770 B809 B831 B840 C710 
F012 F014 F015 F017 F019 F022 F163 F199 G010 G019 
G100J5 J522L9 L942 L999 M1 M113M119M150 
M280 M320 M41 1 M510 M522 M533 M540 M710 M904 M905 
Q454 R023 
Ring Index 
00186 41230 
Specfic Compounds 
A3QFTN 

Chemical Indexing M3 *02* 
Fragmentation Code 

A103 A970 B605 B713 B720 B770 B809 B831 B840 C710 
F012 F014 F015 F017 F019 F022 F163 F199 G013 G019 
G100J5 J522 L9 L942 L999 M1 M113M119M150 
M210 M211 M240 M283 M320 M411 M510 M522 M533 M540 
M710 M904 M905 Q454 R023 
Ring Index 
00186 41230 
Specfic Compounds 
A3QFUN 

Chemical Indexing M3 *03* 
Fragmentation Code 

A103 A970 B605 B713 B720 B770 B809 B831 B840 C710 
F012 F014 F015 F017 F019 F022 F163 F199 G013 G019 
G100H5 H542H8 J5 J522 L9 L942 L999 M1 
M113M119M210M211 M240 M272 M282 M320 M411 M510 
M522 M532 M540 M710 M904 M905 Q454 R023 
Ring Index 
00186 41230 
Specfic Compounds 
A3QFVN 

Chemical Indexing M3 *04* 
Fragmentation Code 



01/16/2003, EAST Version: 1.03.0002 



A103 A970 B605 B713 B720 B770 B809 B831 B840 C710 
F012 F014 F015 F017 F019 F022 F163 F199 G002 G010 
G011 G012 G013 G019 G020 G021 G022 G029 G040 G100 
G111 G112 G113 G221 G299 J5 J522 L9 L942 L999 
M1 M113 M115 M119 M150 M210 M211 M212 M213 M214 
M215 M216 M231 M232 M233 M240 M280 M281 M282 M320 
M411 M510 M522 M532 M533 M540 M710 M904 M905 Q454 
R023 

Ring Index 
00186 41230 
Markush Compounds 
200036-88001 -N 

ENHANCED-POLYMER-INDEXING: 
Polymer Index [1.1] 

018 ; R00351 G1558 D01 D23 D22 D31 D42 D50 D73 D82 F47 ; M9999 M2153*R 
; M9999 M2186 ; M9999 M2200 ; M9999 M2051 ; M9999 M2379*R ; H0282 
; H0000 ; P0055 ; P8004 P0975 P0964 D01 D10 D11 D50 D82 F34 

Polymer Index [1.2] 

018 ; R00370 G1558 D01 D11 D10 D23 D22 D31 D42 D50 D73 D83 F47 ; 
M9999 M2153*R ; M9999 M2186 ; M9999 M2200 ; M9999 M2051 ; M9999 
M2379*R ; H0282 ; H0000 ; P0055 ; P8015 P0975 P0964 D01 D10 D11 
D50 D83 F34 

Polymer Index [1.3] 

018 ; R00351 G1558 D01 D23 D22 D31 D42 D50 D73 D82 F47 ; R00370 
G1558 D01 D11 D10 D23 D22 D31 D42 D50 D73 D83 F47 ; M9999 M2153*R 
; M9999 M2186 ; M9999 M2200 ; M9999 M2051 ; M9999 M2379*R ; H0282 
; H0022 H0011 ; P0055 ; P0975*R P0964 F34 D01 D10 

Polymer Index [1.4] 

018 ; ND06 ; B9999 B3269 B3190 ; Q9999 Q7341 Q7330 ; Q9999 Q7512 
; Q9999 Q7498 Q7330 ; Q9999 Q7669 ; B9999 B3305 B3292 B3190 ; B9999 
B4591 B4568 ; B9999 B4682 B4568 ; ND09 



SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: N2000-351377 



01/16/2003, EAST Version: 1.03.0002 



(i9)B*a&fW (jp) 



02) & m 4* » & « ^) 



#112000-173343 
(P2000-173343A) 

(43>&BHB ¥*£12#6 230(2000.6.23) 



(51) IntQ. 7 
HO IB 
CO 8K 
C08L 

// C 0 7 F 



1/06 
5/55 
55/00 
71/02 
5/02 



F I 

HO IB 
C08K 
C08L 

C07F 



f-7>K(##) 



1/06 
5/55 
55/00 
71/02 
5/02 



W#«<D&8 OL (£10K) M&M\ZWi< 



(21)tti8## 


4$H¥10-343040 


(71)fflgA 


000228349 










(22)ffiKB 


¥<SlO*pl2fl 2 B (1998. 12. 2) 




ym&^'ftmxmtom 1 #* 






(72) 










JMNtiftfl|ltr¥B2470ftlt H**'-'Jy 
































k j*5fe&#«Bfcw$frfe >^ -1*9 



(57) [gift] 

[*Wt*H3 -JRS<A> 



o 



R 



O ' 



o 




R 2 
Ri 



o 



Li 



<A> 



^/l/^$3W).2—0.8TS>& . 



01/16/2003, EAST Version: 1.03.0002 



o 



Ri 



R. 



Ra 
Ri 



Li 



© 



< A > 



mmtwmwmvxy-eym, i-ytuymz^L, 

£*-f. )T-«£;ft4*^3Si£^tt^oyf-^ J Mgfc 

±2.2t;P/KgWTt'* hZk *W&t -f LW^JS 1 

[ W^JS 3 ] XV x— r/Hr ^ y t- y xf - P 
>tt isV. V To f y ^ >- H 4 it I J# 'J xf u 

y jf^f v- h - * y r d tv y *> Kft«£*a» & sstf 
tifc i »c& iitswai-t* if *a i * mm&x 

m%m4] ^yx- f;nr^>yh^iL«/h*a 

0. 2I2LL1. OWTTft 4 £ fc t ~th 

mim i *^ff*53 wftii? i jftEu^-f *yfi 

[ If^JS 5 ] WMfoH 1 ** . ^'Jx-fM^yh 
fcfWKcITU **o.-KUx— r/Wr^ yhf&gLift/h 
♦fitf)*/!^***, 0. 2WJh0.8Ji(TT'£> I) £ fc 
-*-4M*JB l *>fel»*JB3<ai vfft*> 1 EteBBo-f * 

HR*<B>4fc{4HR«<C> 

[ft2] 



-t 



CH2CH2 



H — CH; 
' m 



CH 
I 

O 
I 

R 3 



< B > 



Ut3 ] 




<C> 



(5£4>. R3li. jK'Jx— r/Hr^yb Sr*L, R4& 
I/RsfcL **«?4fcM:*-?-7l<»£ji*f-. 4fcK «ft 

arc* § i t zmm t Tints* 1 *» <•> a** 3 wf 



(2) #532 0 0 0-1 73 34 3 

2 

[fW<JS7 ] #y x-r;n:^ y h$3I Uft/|\»^ 

« 6 ten** * vim&nttwm. 

imms ] # y x— r;ws^^ y MKS L*>MMa 
<0*;k»**t. 0 . 21211:0 . 8JJITT* 4 i i: S i: 1"* 



Eg, 



10 [0001 ] 

tM-f 4 . 
[0002] 

y - h W*- V -f- )V a y t A - ? ^com^^l 1 
20 SL. /hSL g*=5r«ii^cOS^*^4^T^4. 
[0003] iilfeO^JISfflmWi: 'hS. 

J64J:3fc:=aroTSifc. 

[0 0 04] Vi-^^mmcoVMWb LTI±, 
;^ayy^yf-T>A (LiPFe) , jttK*Kyf">A 

(LiC104), NU7/l/^oSffi'Jf-^A (CFsCO 
OLi) ^yf-^A^'tt^ixTVi4*^ m$&flzl3 
30 *t4«»ttRV3E6W*Wt**Jtl/"r. ±lEyf-^<tt 

SrrDtb-y^-TK^-s. x-fi/y^?-^^-h s ^ 
^ hdf v-x^y^^rn hy<&mm'ffl§mz®MZ-£ 

[000 5] LfrLKcffb. r«J:^*»*«IW*l 

3&*»4. 

[0006] J: OS^iflrHSWk UTtt, Mitf . 
40 BS63-55811 ^4«BKU . Zftgtt^ 

>i* isyyy-to ymfTiv* v y i?4 v^T^-Y-i 
WMSIfrWMttf* ftm*? 1-1 0 7 4 7 1 smwiz 

(i s x^i^y^-df^ K-roevy^-tM h'^a-^- 

z^*t*^4*wftav^y-feyyt»5S* 

T#4>it4»iHf fc 'J f- t 7A^*^^4iS^««?S 
2-1 3 83 64-5§-&$8tli, ^'jxfl/y 

^yn-;i^, ztigft^y^-^av^y -f y^r*- 

50 ^>^4»^«M«*^§nTV>4. 



01/16/2003, EAST Version: 1.03.0002 



(3) 



2000-1 73343 



[0007] ZLtl ^UffWWt U -f^ Attfl 
gjRff £ fC^tt'^< . #^¥2 - 1 9 9 1 6 3^ 

[00 08] LA>L&#£>. Wf t , <IilA>0 

m\t # h h m^mm^hm -> x \ . 

[00 09] SWtttf-SflWCIi. ftLT&aKA 
[0010] 

[^^»^LJ: obi- mm] ±15 

[00 11] 

[0012] -f%frh. Tf£H&*<A>T 
#c $ ft 6 * ^SSgft-f fc&$i<9 y f"7 Ai£ t <+: 1 J x- 

s 4 * y f5Stt SHhrttmrc* 9 . is y <j a so 

4 tymffiBfr^WMftXh*) . JPiTs 

(J21T rpEOj ta&E) . ^>jrafi/y^-/H 
(JilT r PPOj ta&IB) £fctiPEO-PPO£i;£ 

ffirb m\mtz lmx'fo&ztzmibtm-ymm 

[00 13] 

[fl;4] 



R) 



B: 



R 



O 




R: 



Ri 



Li 



< A > 



[00 14]*+. Rite. **Sl~4tf> 



10 



20 



30 



40 



[0015] $tz. *wmt. ±ie-^*<A>r^§ 

;?0< y h £ * LtiOiK U x— 5VM= :JO< y h l£g Uft/J\ 

[0016]**:. ±EHR5$<a>t*3 
^ y h SfflMUfcW y x~f/Hr?\X y hMM 

im4^i&<D* luftmvo. 2~o. & ^m,^ t *> 
[o o 1 7 ] *awniis ±ie-«*<A>t'^ 

B>SJt(i-«W<C>-C*Sfi4< ua«Bfi<o«ws 

[00 18] 

[■ft: 5] 



■fCH 2 CHs-4 — CHaCH 
V >id I 

O 
I 

Ru J 



< B > 



[00 19] 
t-ft6] 



CH- 



I 

R 3 



I 

i-CH, 
CH^V J 



n^CH 
I 

Ra 



< C> 



1 



50 



[0020]*+. R 3 {±. ^yx-r^nr^yh^ 

[0 0 2 1 ] 4fc, *f6B»i, ±f£-^*<A>T-*$ 
>*fcli-JR3e<C>T*$<i4 < LS«Jt0^a»^ 

Lft/Jv^fito^/P-^^'O^-0. 8TJ)S £ t iW&t-f 

[0022] #|&Bfll;:ovvc. IUT. PfflKlHWI, . 
[0023] *^W(cfflv^<is y f-^^fitt, fl^s 

L. TE-jR*<A>T*SiiS*'>««*ft^*<oy 

[0024] 
Ht7] 



01/16/2003, EAST Version: 1.03.0002 



o 



Ri 
R 2 




..: b 

o-- **o 




Rz 
Ri 



o 



Li 



e 



< A> 



[00 25] 5S#. Fhi^ tK*^. B8mi-4<?) 

[00 26] R\<7)8m%Ll~~4<DTJ\f*c?vmkLT 

n-7>;l^S. iso-7>;i/a. sec-yfvl/g, t 
ert - 7+)Vmtfifo Vf $> fl h • 
[00 27] RiM/R2#\ TIBHH*<D>r*SfL 

[00 28] 



(4) 1#HB2 0 0 0-1 7 3 343 

6 

*-y-f;PS„ iso-y^S. sec-yf-;^. tert-y 
Xb4f£/^ n-7'Otf/M-*;^ iso-7°Q 

[0030] ^mzm\^fih^m^mt^mm 

10 > (st*. Ri&tfRafct -K*<A>tHt. ) T'lt 

[003 1] 
[ft 9] 



20 



[0029]^«iS:l-4^7 > /U^»tLT{i, 

1 



O 



R, 




OH 
OH 



<E > 



[0032] *»!H(cfflv^itS*^3J5fiflc{t^tttfOiJ 

[0033] 
[ftlO] 




Li 



L Ha C 




CH; 



C H 3 J 



Li 



[0034] 



5SS ^ [ftl 1 ] 



01/16/2003, EAST Version: 1.03,0002 



7 



(5) 



#Bfl2 0 0 0-l 7 3 343 
8 



H 9 CO 




Li 



OCH 3 J 




Li 



[00 35] Sat. **fiBfcfflv^fLS*fflB^{i, 
U x - r ^ > h £ ±« * JiM^Irt & ft£ 

0.2M.<re*>&. 
[ 0 0 3 6 ] tf» J x-r/Hr 40< y h*&}g Lfi/Jv^f&O 

[00 37] ^'Jx-f/lz-fe^yh}: L"CJi. PE 
O, PPOifcttPEO-PPOfta^A^JBtfilfc 

[00 38] ^'Jx-x;^^yh^±^*-tl>* 

(SiS^f-i: LTJi. PEO, PPO, PEO-PPOft 

jgLft/Jv*fflco=E;u»*iis lot**. 

[00 39] JKUx-x/Hr^yhSfflMfit^ 

[ o o 4 o ] #y x-T/Hr^* y has Lg/h*fi<9 

£0.8 J: *)^<Dm^. ^'JX-f/Hr^y hOgiJ-£# 
£<&9. ^Ux-ryHr^yhS±fi[^#tS^ 

[004 1] Sfetc, ^ l Jx-f;Hr^yh*{ffl^ 
ttSr#tft*fc. TEH5^<B>43tJ4HifeC<C> 

[0042] 
[ftl2] 



£cH 2 CH a -j — 



CH 2 CH 
I 

O 
I 

R 3 J 



< B > 



[0043] 
lftl3] 



20 



30 



40 




< C> 



[0044] 5$+. Rati. ^'JX-f/l/t^ybJ 
[0 04 5] ^Ux-fvl^^yhfc PE 
[0046] ±IS-S^< B > £ Mi-m^KC >vm 
[0047] ^yx-f/H:^ > himtM^&cr) 

*)i&&3 fSift*«5BSU*v%. 4fci8<fc 

D*<7)i§-£\ *r»Jx-7 L ;u-fe^>'h^*J-&36«^<^ 
5, ^Ux-r;^^vh*^t#f&lflKSi^ 

[0048] 4fc. ±SHR*<B>4tliHa5H;<C 

>t*liSii£fc^fct>vvc. ^'jx-t/^^vf 

[0049] jKUx-r;Hr^vMliitfl/Jv»{iW 
0.2*9t^)*&, fcStttflBSLfct^ ^ 
fc0.8J:9*<O#&, JKUx-T/H^VhOW^a* 

^<&o. ^yx-r/Hr^^hSiMt^-rsfla 

[0050] *^HBt > fflV^feixSHR^<B>-C*Sil 
l><La^it^^tLT[4. xf-l^ijBBfitt;^ 

Ux-r^S^^hfi^S-ft^fc^atffefi. MS 
K^yU^yS<7)t*'-yuxxT/i/i: LT(4, BHSt'x/k 
7nt*yih'-;k BKt'xjPWfctf £>tu rK'Jx 
-fvUfcLTti, PEO. PP04fc(4PEO-PPO 



v v 



50 [0051] B>T*§itS < IM 



it 



01/16/2003, EAST Version: 1.03.0002 



(6) 

9 

fttt. t-f. SOS§§+. Eim, 400 Kg/cm*. &S190'C 
uyfciH&t'^fc xf-wy-fj#t'^ 

?SJSl40°CT'»^»^l^*S-frTxf-uy 

[00 52] *f|BBT , ffl^'ofll.-«^<C>?^§n 

TVMf^yt xf-i^y s y'a 

Wvmtf. *Ux-f/H:Ult PEO. PPO, 

peo— pp o^s^ftestotfibfi* . 

[0053] -«5t<C>T'^§ilS < Lmffim<7)it£ 20 

ftii. *-*\ ff*i.4ooK«/cB«. -&mmv 

X\ S^j^Jtert-yf-yW^-^^-v- - 2 -x-f 
^/x-hMffr^4ISSfflTo^Vo#&T\ xf- 

* U 9 ASrHPifcft. tSSlSO'CfP E O fcPJrtttt&ta 

[0054] *»b^w-< >r yfawts^FHiHUi. * 
[oo55] *»B^-f *ye»ffiWH ! «wt«f'o y 

[00 56] y-f-^AJS^-t-flm^.l^/Kg*^ 
LSrV*. 2. 2^k/Kg J: -f*y»«> 

mmz^^^x^^mm^f-thtz^. mmtfn 40 

[0057] *»Hfl ( 0'f *ye*tt*fl^tw»i. % 

[0058] *%wn<i xy&msmtHrWMta* y 

I, 7 1 7Zi->v7't-$.z?<7)4 ytr-^yxiigfflSs 

-fcy-fr-l^IiJB^ft.S. 50 



1#§§2000-1 73343 
1 0 

[0059] 

[0 060] Htfeffill 

yf-^AigfctT r^fel J 4.7$ 1.0=EyW 
/Kg) s Rtf< LSflBfi^^TlRiWHF-kLT^y^o 
h>flW)PEO/77 ha^* (TWfJI : 5,200. 

^ryx— r/Hr/^y h^ILft/J^fi^/i^ : 4. 
^yx-x;nr^v y h Lfi/JviiMat/t^ : o. 
8) 10SBS:. r-fehy50$fcjnx. SiTC 1 BfflfflBtL 

r»»s*fc», ?flS40'ctsnfiL-cr-feNy$:^*$ 

[0061 ] W&fufcHttfc* r7Qyl!iiSffl-b/W= 

Aft. @SS*^a!l£l5 (3 53 1 ZA^f^^» Bit 

%25°CX'CDmm%.%m%.ltzbZ*>. 1.6X10-5 S/ca 
■CJboJt. Sj£*£fc3C7Kf. 
[0062] »fc:hfcHtt0J!^£tt*J!.4fctf>. 

B#$l5ggB (TG/DTA6 3 0 0, -fe>f 3 

<I <*> , 360°C-C$. o Jt , S&H * a 3 fcSSf . 
[0063]$6(c. y**AttfcJ:$JMtttKlteJU 

[0 0 64]»6;hJfcBtt2«*. ^y^W^yffiJ&18 

S3 

[006 5] HSfcf?i]2 

'J/H-^Dh y lg$*£#<9 P EO— P P 0^a-g-#: 

^yyy-m^m (t^^hm : 5,ooo s jjcyx-r^ws 
/^yh^MLfi/Jv^fii^/HR: 4, ^yx-fynr 

jaws, mmm 1 1 ut . wm&v >y ^ xtt® 

[0066] HSg^iJ 1 i: RttC LT8!l)c LfcSMEU, 
1.5X10" 6 S/cm-C'S>9s ^Sffllttftjfc&OSOIC-Cftofc. 

[006 7] $mM3 

77 V /1>®<?>PE 07 y 7 hM&l&l Wtrittt ■ 4,60 

o, x y x-x^nr 7*>hmm im^micD^^m ■■ 



01/16/2003, EAST Version: 1.03.0002 



(7) 



1 1 



o.75) lotffcjflufcjawi. mmmi tmmizLx . $ 

f?£7 m&%. 1 tZJfit. 

[0068] mm 1 t hsmc utsy^ udsgjg<2. 

1 . 7 X 10- 5 S /cat?* 0 . ^WWMJ&jSW^OIC-C* - j . 
ifcKAttSORTJi. 3*fl«Tt>35fl:U:$a»-jfc. IS 

C0069] HJ60IJ4 

mm i cawc , < imm&nimsfrf-k lx 

- x-f y £4-£#<7) p e o - p p o ya », ? * 

7 : 4,600. jKUX- 10 

■f;l/-fe ^.X y LS^hm^^l^-^ : 0.55) 10SP 
fcJBlvfciaWi. *f£CTl iHtttcL-C, $H£7 7? 

[0070] mm i t lxwz i>fzw*mt. 

1 . 6 X 10- 5 S /cm?t) y) . ttffiMitk&mWCffo -> tc 

ft?-^3t*-t. 

[0071] 

HJ&MlfcinvC. yf"7A^tL--C rik-&®i4i 2.6 20 
SB : 0.8*^/Kg) . &IK LS«5t^*«« 

ft=fb LX^Vy-V-)VT)V3-)V (JilT r VAj 
fcB&fE) *a-^*OPEO-PP07'n-yi7ifcfi^^ 
57 (¥%4BM : 4,500, *!)l-f/l'-fe/ 

■Xyhf^L^mffiO^/MR: 18. tK'JX-tVUiT' 
^O-h^jEtft/hmfir^;^^ : 0.69) lOSPSrfflV^ 

£f*fc. IKS*"*-. 
[0072] HlfeW 1 fc ISHRlC LTSIIS Lti\mm±. 

1 . 6 X 10- 5 S /cnT* 0 . 4MMffitojftW33<rcr *> o . 30 
[00 73] HIS0IJ6 

HMUfcfcUT. iJ-f-7AJ§i:LT m^ms i 2 .8 
iH5 (£*fi : 0.7^;U/Kg) . < LS«jt^*ffi^ 

LTXf-^y-VA£S£#<0PEO?'57 
^ (Wfl-^S : 4,000. dfUX— r/Hs^^Ml 

jgUft/jN#i2c7)t;l^-* : 0.55) 10»£JHnfcJ2Wi, 
H*fe0lJ 1 t LT . v ?*ttffltt*f»fc. 40 

[0074] mm i t K«t: ltws i tzmmmi. 

1 . 8 X 10- 5 S /cut* 0 . *MW^* ? 310'CT'S> o £ . 
ifcSfitttKB-eU:. 3*Jf«T«>3Efl:l±5ra»->fc. 3S 

[00 7 5] HJ60IJ7 

$Jt0l 1 fc*S , < LS!flBSO*«j6*? fc LT sK U 

^□hy^cOPEO/57 hfi-g-tS) (^tf^fi: 5,20 
0. ^VX-f-/Hr^yh^3iLfe')N»(ao ; E:^ : 1 
8 . ^yi- r/Hr ^ >- l-*SiI L&'J^ft* ;l^J-sfS : 50 



#BB2 0 0 0-1 7 3 343 
1 2 

0.95) 10»£ffl^fcJSWi. t|ll«tcfC. % 

[0076] 1 1 mmtz lx®%. Ucmmmt. 

2.3X10-5 S/cnt'J) 1 ). aflMttjfttfffiffCT*-?*:. 

*t*3fc*f . 
[0077] SHt«8 

ntfeM i k*j wc . < Lmm&n^mKiH-t ixt? 

V)\sM-x.?uy*m-&ft(?)PEO-PPO 

yyhS&Wl (W^fi: 4,600. rff'JX— r/Hr^' 
^ y Mwg LSW^ficO^yHR : 20 . tKU x— fylz-fe ^ 

* y MKB L«/|v»ffl*/l** : 0.67) 10»fcfflV^Ja 

[0078] mmm 1 1 h«c L-cace u/t^iKtt, 

2. OX 10- 5 S /cm-fS) "3 , *S^S&^* J 240 , Ct* -> . 

4fc**tttMrcJi» 3rfltt-?tSWkli**»->fc. 8r 

SSr^3^-t„ 

[0 079] Htfe0|9 

Uf-^AtMfcLT r-fc^ftl j 7.1» (4tl:i:HA' 
/Kg) Sr. >KUX— ^/Ht^yhtiMt^rf 4* 
LTPEO-PP 0&t£tt (T^i 1 * : 
1.300, PEO/PPO^;kj:t=3/7. ^'jx-f/l/ 

•fe^vMliBUbMiffidO^HWi: 1.0) lOtf^Ai 

[0080] stEtfeM 1 1 mmzLxms. Ltz&m&n. 

2.8X10- 6 S/cmX'h 0 . ^M^.^'230-CT^oito 

* at J9F Jfett tSSTCIi , 3*fl«?fc3WUi*J&»->fc. M 
ft*«3fc5rf. 

[008 1] HifeCTl 0 

IUSW9KfcV^T, ^Ux-r^-fe^yhSri^fcW 
-r&#»»4HF-fcLTPEO-PPOa«£ft 
^S: 2,200. PEO/PPO^;PJt= 1/9. ^'JX 
-T/Hr^'^yh^jlLft/l^fi^/^^ : 1.0) 10 

[0082] IdtM 1 b H«t t Till^ UfcfiWKtt, 
2.6X10-^ S/cmt'S) "3 . *SHi»jSi* , 26(rc'Cftr>fc. 

***3fc7W. 
[0083] HtfeCT 1 1 

f 4*»**^i:LTPEO-PPOftS^ft 

^4: 1,700. PEO/PPOt;Ht=l/l, ,+f'Jx 
-T^-fe^^yhMoiL.ft/Jv^^t/H)-^: 1.0) 10 

StefflufceifMi. HittM9fc|B|«t:LT. ^SMStt 

[0084] seigi] 1 1 muz ixMfe uz&mmt. 

2.7X10-5 s/cn-Cft 9 s ftmmiviitf240°CX*h-r>t:. 



01/16/2003, EAST Version: 1.03.0002 



(8) 



2000-1 73343 



1 3 

*«r»3KjSf. 
[0085] HfSW 1 2 

S6ttW9(c«^Ts 'J^AJatfC r<ft£ti2j 6.4 

(£Wft : 1.2^1// Kg) , J X— f /H: 

ft: 600, tfijz.-TJl'-tf'Xyhffi&L&'biMu.ff)^ 
1.0) lOfflfcfflVVfcJaWi. HS6M9t|5]ttt 

[0086] ggffiffll 1 t LTWt UdS^Ste, 
2 . 1 X 10- s S / cut* 0 , SffEffCVk -> ?z . 

[0087] Hffiflaj 1 3 

5afcM9ta^r, yf-awsfci/c r -fb-^j3 j 4.9 

gff : 1.2^/Kg) , &t/sKUX—f;Ws^ 

ft : 2,000, jtfyx—f/Hr^y h**jgU&/J\!Na<7) 
1.0) 10g&£fflV^WWi, £SK0l9fcHa 
(C LT , as«fitt«i8[**»fc. *flj££f!t 1 fcjfi-t. 
[0088] mW\ 1 fc RWC UTMfc LfcfiSMEIi, 

2.0X10" 5 S/cm-Cib 0 , *«f^#'240*CtJ)O)t, 

m£H3fc^\ 
[0089] JtSCT 1 

y ivw - xf - u >*s^ftc7) peo— p p ogm-sfay 

57M*ft : 4,700. ,-Jfyx— r/Hs^ 

y h Lg/hm&^t/l^ : 10, ^UX-r/Uri?" 
^ y h 3&>I Uft/Jv*^^* : 0. 1 ) 10g&£ fflV 
Wi, HUM 1 H«t L-T , >y 
»fc . 2 fcjjcf-. SUM 1 1 H«t LTSlJg L 

fcteHfitt , 4 . 1 X 10- 8 S/ciTfc »J , fE#1t*^S L 
%fr->tz> &££H4fcjS1\ 
[00 90] JtlS^J2 

mtm\ 1 1*3 wc , < LSaSoSfltBWJ^-fc LT # U 

fnl-ymcDPEOifyyhm&fo (¥^#74: 5,20 

0, *''jx-x;^^yhM3iLm'|\mi2co ; &;i^: 
2 , # y x-r;nz 7* yy-mm LSxJviwa^/kfr* : 
0.67) lOIPSrfljvtjfcJaWi, Hife^J 1 H»t IX , 38 

^fe>7>y^x«[si*s:#^. ffl*sa2fc*r. mmm 

1 tlajacfCiJgUds^ii. 5.4X10"* S/cmT' 
[00 9 1] Jfc«M3 

IOIWIU£fi^"C, y^i^hLT r-fb^tll J 0.2 
SB (#*ft : 0.05=E/lVKg) frJBWcWWJ, SJftffll 



1 4 



10 



20 



30 



40 



2t*-r. MatwikH«fi:LTaijeL/sfi#«tts 4. 

7 X 1 0- 8 S /cmX'h 0 , £3tttf%8 LKcfrifc. 
[0092] Jti^J4 

fSttWlfciSWC, yf"7Aig£LT Cft^ai j 14.1 
gff (#*fi : 3.0^/Kg) SfflV^JjyHi, USSMl 

2xio- 8 S/co>-e£>9, e3Hfc&98SL$:j& 1 -j?t. fem 

[0093] imm5 

7u--7#v7 ^X'^f^J^t LXfYyyi^ 
n 'J V® y f)AUiiP Fe)J^5fS ( : 1 . O&U 
/Kg) ^yj^f^^Xhtiat^M-i* 
mSfrf-t tX P E O - P P Oitfiltrtfc ( *lts#¥M. : 
1,300, PEO/PPO^;PJ:b=3/7, ^yx-r/P 
•b^yMKEUft/MlffiOt;!^* : 1.0) lOSBttP 

[0094] uttn 1 1 mmizixws. Lfcfiswtii, 

l.lxiO-»S/ci"C*->fe. K^tt^T'ii, % 
4 L tz 7 ••/ ft*«(c J: h is- Y <OJWE3&» 3 B ftteJl ^> 

[0 095] ib^J6 

jaSWSfcfcv^T. 'J f-^Atti: UT h y 7;Wnii 
yf-^A (CFaCOOLi) 1.2S : 1.0^/U/ 

Kg) ^fflv^Whti, JtlRM5t|i|«tU'r. «6J»fe 

[0096] H»J 1 i: H«t t"C8B£ 
1.0X10" 5 S/cmTJfjo^:. tfe, Jf&ttS$®rT<i, ^ 
4 L st 7 -y fl^WR <tl>y-b 3 B atcfi 

ft, m«&&lz$&,LXKti i ffl^X^tz. «SmSr^4t 

[0097] ttKM7 

(LiC104)l.ia l.Ot/P/Kg) ^fflV^JJl 

Mi, itKM5t|SI«tcLT, 8i»gsifi!i«SB*S:Wfc. 

[0098] HSIflaj 1 1 H«t: UTSJS Ufe^ffii, 

1 . 2 X 10- s S/cmT'J) 0 , ^JUBBtt^lOTCT* -> tz 

tfi* mm®v^*.iz£<omif;%m.zi^\ iso°c 

4tC^rf~. 
[0099] 

C«l ] 



01/16/2003, EAST Version: 1.03.0002 



(9) ^B82 0 0 0-1 73343 

15 16 







1 Hfc-cHkl 4.7(1.0) 


10 (¥^^^*fi:5200, t^:4, *^^:0. 8) 


2 


ffc-&4& 1 4. 7(1.0) 


7^B£~:M/i^&i£s*f£C0 PEO-PPO ^1^^ 77h2 
10 (¥^#^-fi:5000, f)Mft:4, f/^^:0.8) 


3 


fc&fal 4.7(1.0) 


* 97£MSft£>PEO? 7 7Hl£^ 

10 4600, fA^C:3, f/V^^:0. 75) 


4 


ft #4*1 4.7(1.0) 


T^J^K-^f^/ftS^r*^ PEO-PPO #?fi#fttf 7?Ml# 

4* 10(^^^^-4:4600, WlftM, */t<5^:0. 55) 


5 


4fc-&45f4 2.6(0.8) 


if V>"-VA #tj£n*fls;CD PEO-PPO ^l^ft) 77Htfrtt 

10 PF*^^ ft: 4500, f/Hft:18, t^^:0.69) 


6 


-fL^® 3 2.8(0. 7) 


if I/y-VA ^fi^fr© PE0 ? 77MI'&4fi> 

10 (^^^S;4000, fj(*:10. ^#^.0.55) 


7 


flS-&4* 1 4. 7(1.0) 


* DM>S£tDPE0£ 77fS^4S) 

10 (¥*&#^fi:5200, fjt-fe:18, t^*:0.95) 


8 


flS-fi^l 4.7(1.0) 


7^y^-xfl/yi^g^^cD PE0-PP0 #^g^j?:^ 771-fi^ 
^ 10 (W-i^yj ^6:4600, ^^C:20, ^5/^:0.67) 


9 


it^l 7.1(1.5) 


rhO-rrU *Id 

10 W^^ftrlSOO, Wftm-.l. 0) 


10 


it&ffil 7.1(1.5) 


PEO-PPO ^M^^ 

10 (¥^#^ ft; 2200, f^^:l. 0) 


11 


ik&99l 7.1(1.5) 


PEO-PPO 

10 (^^^*i::1700 ( f^*:1.0) 


12 


jt^2 6.4(1.2) 


PE0 10 OF^^-ifc: 600, f^^:1.0) 


13 


flS£*>3 4.9(1.2) 


PP0 10 OP*a#^ft:2000, ^^:1.0) 



[0 100] * * [^2] 



it 

IS 


(-t^-fi : t*/Kg) 


^^^^^ « 


1 


ft -a^) 1 4. 7(1.0) 


7?J>8-*fw/^fi^{*:eD PEO-PPO *S:^^^ + 77M[^ 
* 10 (¥^#^.1.4700, f^:10, t^^:0. 1) 


2 


1 4.7(1.0) 


**hhv^co peo rynn^fy) 

10 (SFJS^^l: 15200, ^S::2. **£*:0.67) 


3 


itik&l 0.2(0.05) 


*' PEO r 77hfi^ft 

10 (^F^^^SrSZOO, t^:4, ^^^10.8) 


4 


jb^r^u. 1(3.0) 


*' PMyttia PEor 77Ffi^^) 

10 (¥^^^i:; 5200 5 ^Sc;4, ^^:0.8) 




LiPF(S^/ 1.5(1.0) 


PEO-PPO 

10 (^±^^^fi:1300, 1.0) 




^aC^CU^i 1.2(1.0) 


PEO-PPO ^fi^^ 

10 (¥^?^^-fi::1300, : 1. 0) 


c 


LiClCuX 1.1(1.0) 


PEO-PPO ^^-^^ 

10 (¥i9^-?-fi:1300. t^^:1.0) 



[oioi} % * rji3 ] 



01/16/2003, EAST Version: 1.03.0002 



(10) 



2000-1 73343 



[0 102] 



1 7 



1 8 



mmffl WfiaSS (S/cm) 


CO) 




1 


1 .6 x 1 0 ~ 5 


q c n 
o b U 




2 


1.5X10' 5 


o O U 




3 


1 .7 x l 0 " E 


o 4 U 




4 


1 .6 X 1 0 " s 


3 4 0 


b 


5 


1 .6 X 1 0 " 5 


o o U 




6 


1 .8 X 1 0 " 5 


o 1 (J 




7 


2.3 X l 0 " s 


25 0 


4 b 


8 


2.0X10 " s 


24 0 


4 b 


9 


2.8 X 1 0 " e 


2 3 0 


4 b 


1 0 


2.6 X 1 0 ~ 5 


26 0 


41/ 


1 1 


2.7 X 1 0 " 5 


2 4 0 


4 b 


1 2 


2. 1 X 1 0 _s 


2 3 0 


4 b 


1 3 


2.0 X 1 0 " 5 


2 4 0 


4 b 


* * [^4 ] 




Wfe^m (S/cra) 


CC) 




i 


4.1 X 1 0 ~ 8 






2 


5 .4 X 1 0 ~ 8 






3 


4 . 7 X 1 0 ~ 8 






4 


5.2X10" 8 






5 


1.1X10" 5 






6 


1 .0 X 1 0 " 5 






7 


1 . 2 X 1 0 -s 


1 8 0 





[0 103] 

sawn ^yfiWttw^mwKfc H»^e»«t * 

0. BW^teittfrO^. 



* [0 1 04 ] W^-f^y^ttK^m^i. U 



(51)Int.C1.7 

) 

C0 8F 290/06 
H 0 1 M 6/18 
10/40 



F I 

C0 8F 290/06 
H 0 1 M 6/18 
10/40 



E 
B 



01/16/2003, EAST Version: 1.03.0002 




Page 1 of 1 1 

0 




* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a safe ion conductivity polvelectrol_l e without corrosive 
or danger in more detail about the ion conductivity polyelectrolyte usedTor a lithium cell, the electrolyte 
of an electrochromic display, the additive for impedance adjustment of a plastics thermistor, etc. 
[0002] 

[Description of the Prior Art] In recent years, electronic equipment which makes a cellular phone the 
start, such as a personal digital assistant device and a note type personal computer, spreads, and the 
demand to a small and lightweight power supply is increasing. 

[0003] As these power supplies for electronic equipment, small, lightweight and mass a nickel hydoride 
battery, a lithium cell, etc. are developed. Especially a lithium secondary battery does not have a 
memory effect, and it has come to occupy the mainstream of a rechargeable battery by output voltage 
being high etc. 

[0004] As an electrolyte of a lithium cell, although lithium salt, such as a tetrafluoro phosphoric-acid 
lithium (LiPF6), a lithium perchlorate (LiC104), and a trifluoroacetic-acid lithium (CF3COOLi), is 
known, generally in consideration of the danger that it can set at the time of a short circuit, and the 
charge-and-discharge property, it is used as a liquid electrolyte made to dissolve the above-mentioned 
lithium salt in non-proton nature quantity polar solvents, such as propylene carbonate, ethylene 
carbonate, and dimethoxy ethane. 

[0005] However, when a sheathing can is damaged or it corrodes, the lithium cell using such a liquid 
electrolyte starts a liquid spill, and the serious damage for the circuit board is caused, or it has a 
possibility of causing accident, such as a fire, depending on the case. 

[0006] As a safer electrolyte, it is in JP,63-5581 1,A, for example. The solid-state polyelectrolyte which 
consists of a constructed type resin of a bridge which a 3 functionality polyoxyalkylene glycerol and 
alkylene diisocyanate are made to react, and is obtained, and an inorganic ion salt In JP,1 -107471, A, an 
ethyleneoxide-propylene oxide copolymer, The polyelectrolyte which consists of a macromolecule 
which the organic substance and the glycerol which have two functional groups are made to react, and is 
obtained, and lithium salt to JP,2-138364,A The polyelectrolyte which consists of a bridge formation 
polymer which a polyethylene glycol, a 3 functionality polyol, and the poly isocyanate are made to 
react, and is obtained, and an alkali-metal salt is indicated. 

[0007] Only as an electrolyte for lithium cells, it is made to mix with insulating organic 
macromolecules, such as a urethane resin and a nylon-urethane copolymerization resin, and these 
polyelectrolytes are used also as a conductive grant material, and are broadly applied to antistatic [ of a 
plastic ], electric conduction-ization of the various rolls for electrophotography machines, etc. as 
indicated by JP,2-199163,A. 

[0008] However, although it was possible in any case for these polyelectrolytes to have dissolved the 
above-mentioned lithium salt, and to have made a liquid electrolyte into a solid electrolyte, when a 
sheathing can was damaged, it reacted with the moisture in air, and the hydrogen fluoride of deep 
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etching nature was generated, and troubles, like there is danger of explosion by heating remained. 
[0009] Moreover, with a conductive grant material, and the opportunity for the product after processing 
to contact the skin etc. could not use the tetrafluoro phosphoric-acid lithium or trifluoroacetic-acid 
lithium which are made to generate the hydrogen fluoride of deep etching nature, but could not but use 
the dangerous lithium perchlorate of explosion by heating practical. 
[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the safe new ion 
conductivity polyelectrolyte which solves the above-mentioned trouble and has neither corrosive nor 
danger, and is offering the new ion conductivity polyelectrolyte excellent in thermal resistance. 
[0011] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, this invention persons find out 
the ion conductivity polyelectrolyte which can attain the above-mentioned technical problem, and came 
to complete this invention. 

[0012] Namely, this invention is an ion conductivity polyelectrolyte characterized by the bird clapper 
from the lithium salt of the boron complex compound expressed with the following general formula 
<A>, and the organic macromolecule which has a polyether segment. It is the ion conductivity 
polyelectrolyte to which the content of this lithium salt is characterized by being 0.1-2.2 mols/kg. In 
addition, the polyether segment of an organic macromolecule is the ion conductivity polyelectrolyte 
characterized by being one sort chosen from the polyethylene oxide (it is written as "PEO" below), the 
polypropylene oxide (it is written as "PPO" below), or the PEO-PPO copolymer. 
[0013] 
[Formula 4] 

K, ><? 0 .» °x R; 

R 2 O-"" x O— [f X Ri 

O 



Li® <A> 



[0014] Rl shows among a formula the benzene ring of a hydrogen atom, the alkyl group of carbon 
numbers 1-4, substitution, or not replacing, and a naphthalene ring, and R2 shows the benzene ring of 
substitution or not replacing, and a naphthalene ring. 

[0015] Moreover, this invention is an ion conductivity polyelectrolyte which has the lithium salt and the 
polyether segment of the boron complex compound expressed with the above-mentioned general 
formula <A>, and is characterized by the bird clapper from the organic macromolecule whose mole 
fractions of a polyether segment recurrence smallest unit are 0.2-1.0. 

[0016] Moreover, this invention is an ion conductivity polyelectrolyte which has the lithium salt and the 
polyether segment of the boron complex compound expressed with the above-mentioned general 
formula <A> in a side chain, and is characterized by the bird clapper from the organic macromolecule 
whose mole fractions of a polyether segment recurrence smallest unit are 0.2-0.8. 
[00 1 7] Furthermore, this invention is an ion conductivity polyelectrolyte characterized by the bird 
clapper from the organic macromolecule of the comb type structure expressed with lithium salt, and the 
following general formula <B> or general formula <C> of the boron complex compound expressed with 
the above-mentioned general formula <A>. 
[0018] 
[Formula 5] 



hCH 2 CH z -j — 



CH 2 CH 

id I 

O 



R 3 J 



< B > 



[0019] 
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(Rs\ 




< C> 



[0020] R3 shows a polyether segment among a formula, and R4 and R5 show a hydrogen atom or a 
methyl group. Moreover, 1 ? m, and n show a positive integer. 

[0021] Moreover, this invention is an ion conductivity polyelectrolyte to which the number of mols of 
the polyether segment recurrence smallest unit in an organic macromolecule is characterized by the mole 
fractions of 3-18, and/or a polyether segment recurrence smallest unit being 0.2-0.8 in the ion 
conductivity polyelectrolyte which consists of an organic macromolecule of the comb type structure 
expressed with lithium salt, and the above-mentioned general formula <B> or general formula <C> of 
the boron complex compound expressed with the above-mentioned general formula <A>. 
[0022] this invention is explained in detail hereafter. 

[0023] The lithium salt used for this invention is lithium salt of a boron complex compound expressed 
with the following general formula <A> in consideration of the load to the solubility to an organic 
macromolecule, toxicity, or environment, and safety. 



[0025] Rl shows among a formula the benzene ring of a hydrogen atom, the alkyl group of carbon 
numbers 1 -4, substitution, or not replacing, and a naphthalene ring, and R2 shows the benzene ring of 
substitution or not replacing, and a naphthalene ring. 

[0026] As an alkyl group of the carbon numbers 1-4 of Rl, a methyl group, an ethyl group, n-propyl 
group, an iso-propyl group, n-butyl, an iso-butyl, a sec-butyl, and a tert-butyl are raised. 
[0027] In the case of the benzilic-acid derivative by which Rl and R2 are expressed with the following 
general formula <D>, R6 which is a substituent is a hydrogen atom, the alkyl group of carbon numbers 
1-4, the alkoxy group of carbon numbers 1-4, and a halogen atom, and when you may exist and it exists 
[ two or more ], even if R6 has same each, it may differ. [ two or more ] n is the positive integer of 1-5. 
[0028] 
[Formula 8] 



[0029] As an alkyl group of carbon numbers 1-4, a methyl group, an ethyl group, n-propyl group, An 
iso-propyl group, n-butyl, an iso-butyl, a sec-butyl, and a tert-butyl as an alkoxy group of carbon 
numbers 1-4 As a halogen atom, a fluorine atom, a chlorine atom, and a bromine atom are raised for a 
methoxy machine, an ethoxy basis, n-propyloxy machine, an iso-propyloxy machine, n-butyloxy 
machine, an iso-butyloxy machine, a sec-butyloxy machine, and a tert-butyloxy machine. 
[0030] It is easily obtained by making it react for about 2 hours, adding the compound expressed with 
the following general formula <E> (Rl and R2 are the same as a general formula <A> among a 
formula.) to the solution of a boric acid and a lithium hydroxide, and agitating it at the temperature of 80 
degrees C, for example, as a method of obtaining the lithium salt of the boron complex compound used 
for this invention. 
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[0031] 

[Formula 9] 

o 



R 




OH 



< E > 



[0032] The lithium salt of the boron complex compound used for this invention is shown below. In 

addition, a compound number is used in common also in an example. 

[0033] 

[Formula 10] 




Li 



e 



H 3 C 



L H 3 C 




CH: 



C H 3 J 



Li 



[0034] 

[Formula 1 1 ] 



h 3 co 




OCH 3 J 



Li 




Li 



[0035] Moreover, the organic macromolecule used for this invention is a compound which has a 
polyether segment in a principal chain or a side chain, and the mole fractions of a polyether segment 
recurrence smallest unit are 0.2-1.0. 

[0036] Conductivity is not discovered when the mole fraction of a polyether segment recurrence 
smallest unit is less than 0.2. 

[0037] As a polyether segment, it is one sort chosen from PEO, PPO, or the PEO-PPO copolymer. 
[0038] As an organic macromolecule which has a polyether segment in a principal chain, PEO, PPO, 
and a PEO-PPO copolymer are raised and the mole fraction of a polyether segment recurrence smallest 
unit is 1 .0 at this time. [0039] Moreover, as for the mole fraction of a polyether segment recurrence 
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smallest unit, in the case of the organic macromolecule which has a polyether segment in a side chain, 
0.2-0.8 are desirable. 

[0040] For the mole fraction of a polyether segment recurrence smallest unit, conductivity is not 
discovered the case of less than 0.2. Moreover, in order to approach from 0.8 the property of a 
compound of the rate of a polyether segment increasing in an adult case, and having a polyether segment 
in a principal chain, thermal resistance falls. 

[0041] Furthermore, as an organic macromolecule which has a polyether segment in a side chain, when 
thermal resistance and compatibility with other resins are taken into consideration, the compound of the 
tandem-type structure expressed with the following general formula <B> or a general formula <C> is 
desirable. 
[0042] 

[Formula 12] 



f-CHaCHH — 
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[0043] 

[Formula 13] 
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[0044] R3 shows a polyether segment among a formula, and R4 and R5 show a hydrogen atom or a 
methyl group. Moreover, 1, m, and n show a positive integer. 

[0045] As a polyether segment, it is one sort chosen from PEO, PPO, or the PEO-PPO copolymer. 
[0046] As for the number of mols of a polyether segment recurrence smallest unit, in the compound of 
the comb type structure expressed with the above-mentioned general formula <B> or a general formula 
<C>, 3-18 are desirable. 

[0047] Conductivity is not discovered when the number of mols of a polyether segment recurrence 
smallest unit is less than three. Moreover, in order to approach from 18 the property of an organic 
macromolecule of the rate of a polyether segment increasing in an adult case, and having a polyether 
segment in a principal chain, thermal resistance falls. 

[0048] Moreover, as for the mole fraction of a polyether segment recurrence smallest unit, in the 
compound expressed with the above-mentioned general formula <B> or a general formula <C>, 0.2-0.8 
are desirable. 

[0049] For the mole fraction of a polyether segment recurrence smallest unit, conductivity is not 
discovered the case of less than 0.2. Moreover, in order to approach from 0.8 the property of an organic 
macromolecule of the rate of a polyether segment increasing in an adult case, and having a polyether 
segment in a principal chain, thermal resistance falls. 

[0050] As a compound of the comb type structure expressed with the general formula <B> used by this 
invention, that to which the graft polymerization of the polyether was carried out is raised, as a vinyl 
ester of an aliphatic carboxylic acid, vinyl acetate, a propionic-acid vinyl, a butanoic acid vinyl, etc. are 
raised to the saponification object of the copolymer of ethylene and the vinyl ester of an aliphatic 
carboxylic acid, and PEO, PPO, or a PEO-PPO copolymer is raised to it as a polyether. 
[0051] First, the compound of the comb type structure expressed with a general formula <B> is 190 
degrees C in pressure 1,400 kg/cm2 and temperature among a reactor, carries out copolymerization of 
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ethylene and the vinyl acetate under existence of polymerization initiator tert-butyl peroxi-2- 
ethylhexanoate and a regulator propane, and obtains an ethylene vinylacetate copolymer. Subsequently, 
methyl alcohol and a sodium hydroxide are added, after making it react for 2 hours and making it 
saponify at the temperature of 65 degrees C, volatile matter is made to remove at the temperature of 140 
degrees C, and an ethylene-vinyl alcohol copolymer is obtained. Furthermore, after adding a potassium 
hydroxide to the obtained copolymer, it is obtained by adding PEO intermittently and carrying out graft 
polymerization at the temperature of 180 degrees C. 

[0052] What carried out the graft polymerization of the polyether to the carboxylic-acid section of the 
polymer of a unsaturated carboxylic acid and the copolymer of an alkylene and a unsaturated carboxylic 
acid as a compound of the comb type structure expressed with the general formula <C> used by this 
invention is raised, as a unsaturated carboxylic acid, ethylene, a propylene, etc. are raised as an alkylene 
and PEO, PPO, and a PEO-PPO copolymer are raised for an acrylic acid, a crotonic acid, etc. as a 
polyether. 

[0053] First, the compound of the comb type structure expressed with a general formula <C> is 190 
degrees C in pressure 1 ,400 kg/cm2 and temperature among a reactor, carries out copolymerization of 
ethylene and the vinyl acetate under existence of polymerization initiator tert-butyl peroxi-2- 
ethylhexanoate and a regulator propane, and obtains an ethylene vinylacetate copolymer. Subsequently, 
after adding a potassium hydroxide to the obtained copolymer, it is obtained by adding PEO 
intermittently and carrying out graft polymerization at the temperature of 180 degrees C. 
[0054] After the ion conductivity polyelectrolyte of this invention dissolves the method of making it add 
directly and dissolving the lithium salt of a boron complex compound into the organic macromolecule 
which has a polyether segment, or the lithium salt of a boron complex compound and the organic 
macromolecule which has a polyether segment in a solvent, it can be obtained by the method of 
obtaining general ion conductivity polyelectrolytes, such as a method of making a solvent removing. 
[0055] The content of the lithium salt in the ion conductivity polyelectrolyte of this invention is 0.1-2.2 
mols/kg. 

[0056] When the content of lithium salt is less than 0.1 mols/kg, the numbers of ion used as a carrier run 
short, and conductivity is not discovered. Moreover, since mobility of ion falls by the increase in the 
number of ion from kg in 2.2 mols /in an adult case, conductivity is not discovered. 
[0057] The ion conductivity polyelectrolyte of this invention has conductivity equivalent to the 
conventional ion conductivity polyelectrolyte, is a safe new electrolyte without corrosive or danger, and 
is further excellent also in thermal resistance. 

[0058] The ion conductivity polyelectrolyte of this invention is used for the electrical conducting 
material for electrostatic prevention processing of various organic macromolecules besides the additive 
for impedance adjustment of a lithium cell, the electrolyte of an electrochromic display, and a plastics 
thermistor, a sensor, etc. 
[0059] 

[Embodiments of the Invention] Hereafter, the form of implementation of invention is explained based 
on an example and the example of comparison. The "section" in an example expresses the "weight 
section." In addition, this invention is not limited at all by these examples. 

[0060] As example 1 lithium salt, the "compound 1" 4.7 section (content : 1.0 mols/(kg)), And the PEO 
graft polymerization object (average molecular weight : 5,200, number of mols of polyether segment 
recurrence smallest unit : 4, polyether segment recurrence smallest unit mole fraction : 0.8) 10 section of 
the poly crotonic acid is added to the acetone 50 section as an organic macromolecule of comb type 
structure. After stirring for 1 hour and making it dissolve at a room temperature, heated in temperature 
of 40 degrees C, the acetone was made to remove, and the light yellow wax-like solid-state was 
obtained. Composition is shown in Table 1 . 

[0061] When the obtained solid-state was put into the cell for the measurement made from Teflon and 
conductivity with a temperature of 25 degrees C was measured by the complex-impedance method using 
the circuit element measuring instrument (a 353 1Z highness circuit tester, product made from Hioki 
Electrical machinery), it was 1.6x10-5 S/cm. A result is shown in Table 3. 
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[0062] In order to see the thermal stability of the obtained solid-state, when the decomposition start 
point was measured using differential **** weight simultaneous measurement equipment 
(TG/DTA6300, product made from SEIKO Electronic industry), it was 360 degrees C. A result is shown 
in Table 3 . 

[0063] Furthermore, it carried out by the method of showing the corrosive examination by lithium salt 
below. 

[0064] After having made it knead at the temperature of 130 degrees C after making the polyurethane- 
resin 18 section add and mix the solid-state 2 obtained section, and making it fabricate in the shape of a 
string, it cut finely, and it pressed and the sheet was produced, after carrying out melting on a hotpress 
with a temperature of 150 degrees C. Although the obtained sheet was left indoors and change of a sheet 
was seen visually, it was changeless also after three months. A result is shown in Table 3. 
[0065] In example 2 example 1, the light yellow wax-like solid-state was obtained like the example 1 
except having used the PEO-PPO copolymer graft polymerization object (average molecular weight : 
5,000, number of mols of poly ether segment recurrence smallest unit : mole fraction of 4 and poly ether 
segment recurrence smallest unit : 0.8) 10 section of an acrylic-acid-crotonic-acid copolymer as an 
organic macromolecule of comb type structure. Composition is shown in Table 1. 
[0066] The conductivity measured like the example 1 was 1.5x10-5 S/cm, and the decomposition start 
point was 350 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0067] In example 3 example 1 , the light yellow wax-like solid-state was obtained like the example 1 
except having used the PEO graft polymerization object (average molecular weight : 4,600, number of 
mols of poly ether segment recurrence smallest unit : 3, poly ether segment recurrence smallest unit mole 
fraction : 0.75) 10 section of a polyacrylic acid as an organic macromolecule of comb type structure. 
Composition is shown in Table 1 . 

[0068] The conductivity measured like the example 1 was 1.7x10-5 S/cm, and the decomposition start 
point was 340 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0069] In example 4 example 1 , the light yellow wax-like solid-state was obtained like the example 1 
except having used the PEO-PPO block-copolymer graft polymerization object (average molecular 
weight : 4,600, number of mols of poly ether segment recurrence smallest unit : mole fraction of 4 and 
polyether segment recurrence smallest unit : 0.55) 10 section of an acrylic-acid-ethylene copolymer as 
an organic macromolecule of comb type structure. Composition is shown in Table 1 . 
[0070] The conductivity measured like the example 1 was 1.6x10-5 S/cm, and the decomposition start 
point was 340 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0071] In example 5 example 1 as lithium salt The "compound 4" 2.6 section (content : 0.8 mols/(kg)), 
and as an organic macromolecule of comb type structure Ethylene-vinyl alcohol (It is written as "VA" 
below) Except having used the PEO-PPO block-copolymer graft polymerization object (average 
molecular weight : 4,500, number of mols of polyether segment recurrence smallest unit : mole fraction 
of 18 and polyether segment recurrence smallest unit : 0.69) 10 section of a copolymer The light yellow 
wax-like solid-state was obtained like the example 1 . Composition is shown in Table 1 . 
[0072] The conductivity measured like the example 1 was 1.6x10-5 S/cm, and the decomposition start 
point was 330 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0073] In example 6 example 1, the light yellow wax-like solid-state was obtained like the example 1 
except having used the PEO graft polymerization object (average molecular weight : 4,000, number of 
mols of polyether segment recurrence smallest unit : mole fraction of 1 0 and polyether segment 
recurrence smallest unit : 0.55) 10 section of an ethylene- VA copolymer as lithium salt as an organic 
macromolecule of the "compound 3" 2.8 section (content : 0.7 mols/(kg)) and comb type structure. 
Composition is shown in Table 1 . 

[0074] The conductivity measured like the example 1 was 1.8x10-5 S/cm, and the decomposition start 
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point was 310 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0075] In example 7 example 1 5 the light yellow wax-like solid-state was obtained like the example 1 
except having used the PEO graft polymerization object (average molecular weight : 5,200, number of 
mols of polyether segment recurrence smallest unit : 1 8, polyether segment recurrence smallest unit 
mole fraction : 0.95) 10 section of the poly crotonic acid as an organic macromolecule of comb type 
structure. Composition is shown in Table 1 . 

[0076] The conductivity measured like the example 1 was 2.3x10-5 S/cm, and the decomposition start 
point was 250 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0077] In example 8 example 1, the light yellow wax-like solid-state was obtained like the example 1 
except having used the PEO-PPO copolymer graft polymerization object (average molecular weight : 
4,600, number of mols of polyether segment recurrence smallest unit : 20, polyether segment recurrence 
smallest unit mole fraction : 0.67) 10 section of an acrylic-acid-ethylene copolymer as an organic 
macromolecule of comb type structure. Composition is shown in Table 1. 

[0078] The conductivity measured like the example 1 was 2.0x10-5 S/cm, and the decomposition start 
point was 240 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0079] It was made to dissolve, agitating the "compound 1" 7.1 section (content : 1.5 mols/(kg)) at the 
temperature of 40 degrees C as example 9 lithium salt, for 1 hour, after adding a polyether segment to 
the PEO-PPO copolymer (average molecular weight : 1,300 and PEO/PPO mole-ratio = mole fraction of 
3/7 and polyether segment recurrence smallest unit : 1.0) 10 section as an organic macromolecule which 
it has in a principal chain, and the light ******-like liquid was obtained. Composition is shown in Table 
1. 

[0080] The conductivity measured like the example 1 was 2.8x10-5 S/cm, and the decomposition start 
point was 230 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0081] In example 10 example 9, the light ******_like liquid was obtained like the example 9 except 
having used the PEO-PPO copolymer (average molecular weight : 2,200 and PEO/PPO mole-ratio = 
mole fraction of 1/9 and polyether segment recurrence smallest unit : 1.0) 10 section as an organic 
macromolecule which has a polyether segment in a principal chain. Composition is shown in Table 1 . 
[0082] The conductivity measured like the example 1 was 2.6x10-5 S/cm, and the decomposition start 
point was 260 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0083] In example 1 1 example 9, the light ******-iike liquid was obtained like the example 9 except 
having used the PEO-PPO copolymer (average molecular weight : 1 ,700 and PEO/PPO mole-ratio = 
mole fraction of 1/1 and polyether segment recurrence smallest unit : 1.0) 10 section as an organic 
macromolecule which has a polyether segment in a principal chain. Composition is shown in Table 1 . 
[0084] The conductivity measured like the example 1 was 2.7x10-5 S/cm, and the decomposition start 
point was 240 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0085] In example 12 example 9, the light ******-like liquid was obtained like the example 9 except 
having used the PEO(average molecular weight : mole fraction of 600 and polyether segment recurrence 
smallest unit : 1.0)10 section as an organic macromolecule which has the "compound 2" 6.4 section 
(content : 1 .2 mols/(kg)) and a polyether segment in a principal chain as lithium salt. Composition is 
shown in Table 1 . 

[0086] The conductivity measured like the example 1 was 2.1x10-5 S/cm, and the decomposition start 
point was 230 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0087] In example 13 example 9, the light ******-like liquid was obtained like the example 9 except 
having used the PPO(average molecular weight : mole fraction of 2,000 and polyether segment 
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recurrence smallest unit : 1.0)10 section as an organic macromolecule which has the "compound 3" 4.9 
section (content : 1.2 mols/(kg)) and a polyether segment in a principal chain as lithium salt. 
Composition is shown in Table 1 . 

[0088] The conductivity measured like the example 1 was 2.0x10-5 S/cm 3 and the decomposition start 
point was 240 degrees C. Moreover, in a corrosive examination, it was changeless also after three 
months. A result is shown in Table 3. 

[0089] In example of comparison 1 example 1 , the light yellow wax-like solid-state was obtained like 
the example 1 except having used the PEO-PPO copolymer graft polymerization object (average 
molecular weight : 4,700, number of mols of polyether segment recurrence smallest unit : 10, polyether 
segment recurrence smallest unit mole fraction : 0.1) 10 section of an acrylic-acid-ethylene copolymer 
as an organic macromolecule of comb type structure. Composition is shown in Table 2. The 
conductivity measured like the example 1 is 4.1x10-8 S/cm, and conductivity did not discover it. A 
result is shown in Table 4. 

[0090] In example of comparison 2 example 1 , the light yellow wax-like solid-state was obtained like 
the example 1 except having used the PEO graft polymerization object (average molecular weight : 
5,200, number of mols of polyether segment recurrence smallest unit : 2, polyether segment recurrence 
smallest unit mole fraction : 0.67) 10 section of the poly crotonic acid as an organic macromolecule of 
comb type structure. Composition is shown in Table 2. The conductivity measured like the example 1 is 
5.4x10-8 S/cm, and conductivity did not discover it. A result is shown in Table 4. 
[0091] In example of comparison 3 example 1, the light yellow wax-like solid-state was obtained like 
the example 1 except having used the "compound 1" 0.2 section (content : 0.05 mols/(kg)) as lithium 
salt. Composition is shown in Table 2. The conductivity measured like the example 1 is 4.7x10-8 S/cm, 
and conductivity did not discover it. A result is shown in Table 4. 

[0092] In example of comparison 4 example 1 5 the light yellow wax-like solid-state was obtained like 
the example 1 except having used the "compound 1" 14.1 section (content : 3.0 mols/(kg)) as lithium 
salt. Composition is shown in Table 2. The conductivity measured like the example 1 is 5.2x10-8 S/cm, 
and conductivity did not discover it. A result is shown in Table 4. 

[0093] Within the example of comparison 5 glove box, as lithium salt, after adding the tetrafluoro 
phosphoric-acid lithium (LiPF6) 1.5 section (content : 1.0 mols/(kg)) to the PEO-PPO copolymer 
(average molecular weight : 1,300 and PEO/PPO mole-ratio = mole fraction of 3/7 and polyether 
segment recurrence smallest unit : 1.0) 10 section as an organic macromolecule which has a polyether 
segment in a principal chain, agitate for 1 hour, it was made to dissolve, and the light ******-like liquid 
was obtained. Composition is shown in Table 2. 

[0094] The conductivity measured like the example 1 was 1.1x10-5 S/cm. Moreover, in the corrosive 

examination, the corrosion of the sheet by the generated hydrogen fluoride was seen three days after, it 

became brown in some places, and the hole was open. A result is shown in Table 4. 

[0095] In the example 5 of example of comparison 6 comparison, the light ******-like liquid was 

obtained like the example 5 of comparison except having used the trifluoroacetic-acid lithium 

(CF3COOLi) 1.2 section (content : 1.0 mols/(kg)) as lithium salt. Composition is shown in Table 2. 

[0096] The conductivity measured like the example 1 was 1.0x10-5 S/cm. Moreover, in the corrosive 

examination, the corrosion of the sheet by the generated hydrogen fluoride was seen three days after, it 

became brown in some places, and the hole was open. A result is shown in Table 4. 

[0097] In the example 5 of example of comparison 7 comparison, the light ******-like liquid was 

obtained like the example 5 of comparison except having used the lithium-perchlorate (LiC104) 1 . 1 

section (content : 1 .0 mols/(kg)) as lithium salt. Composition is shown in Table 2. 

[0098] Although the conductivity measured like the example 1 was 1.2x10-5 S/cm and the 

decomposition start point was 180 degrees C, it was very dangerous to heat above 180 degrees C with 

unusual generation of heat by the lithium perchlorate. A result is shown in Table 4. 

[0099] 

[Table 1] 
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10 (¥^^^ft:4000, fJl#:10 ( ffr#^:0. 55) 


7 


4.7(1.0) 


** jmv&co peo f7i\M^ 

10 (¥^^^* ft: 5200, fJl#:18, t/t^^O. 95) 


8 


4.7(1.0) 


7*jAift-:tfW#£fr8tf> PEO-PPO *S^^*77Ffi^- 
^5 10 (¥±&5)-T-fi:4600, t^:20, W^^:0. 67) 


9 


fl_£#H 7.1(1.5) 


PE0-PP0 *fi^i* 

10 (^f^^^-ft: 1300, 0) 


10 


fl_-a % 1 7.1(1.5) 


PEO-PPO ifeS^ft 

10 (¥^ 2200, f^^:l. 0) 


11 


ft^ftl 7.1(1.5) 


PEO-PPO ^M^ffc 

10 (^^^S:1700, flf^^il-O) 


12 


it^2 6.4(1.2) 


PEO 10 (¥^^^S: 600, f^^rl.O) 


13 


ft^ft3 4.9(1.2) 


PP0 10 (¥^^T-fi:2000, ^^:1.0) 



[0100] 
[Table 2] 



it 
m 






i 


-fk^^ll 4.7(1.0) 


7^>g^-xfi^y^£^#:c7> PEO-PPO 77hj£^ 
«5 10 (^JS^^S^ZOO, t^ftilO, t*#3p:0. 1) 


2 


ik^^ll 4.7(1.0) 


10 ( I F^)^^1::5200, ***:2, W4>^:0. 67) 


3 


it & 9*1 0.2(0.05) 


*' !l^hy®?co PEO 9* 77YMa'¥0 

10 (^pt9^ J 5F-S:5200, ^ft:4, * : 0. 8) 


4 


1 14.1(3.0) 


PEOr 77fS^^ 
10 (¥^^^-l::5200, ^:4, 8) 


5 


LiPFe 1.5(1.0) 


PEO-PPO ^fi-^^ 

10 (^IQ^^fiiiaOO, ^$:1.0) 


6 


CF 3 COOLi 1.2(1.0) 


peo-ppo 

io (^i&^^-Siiaoo, t*#^:l. 0) 


7 


LiCLOd 1.1(1.0) 


PEO-PPO ^S^^ 

10 : 1300, t^Sgrl.O) 



[0101] 
[Table 3] 
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mmm 


WfiiUJK (S/cm) 


CC) 




i 


1 .6 x l 0 ' 5 


3 6 0 




2 


1 .5 x l 0 " 5 


3 5 0 




3 


1 . 7 x l 0 " 6 


3 4 0 


ft L 


4 


1.6X1 0 " 5 


3 4 0 


fcL 


5 


1 .6 x i 0 " 5 


3 3 0 


*L 


6 


1.8X10" 6 


3 10 


4L 


7 


2.3 x 1 0 " 5 


2 5 0 


ft L 


8 


2.0 x 1 0 " 5 


2 4 0 


ft b 


9 


2.8 x 1 0 ~ 5 


2 3 0 


ft L 


1 0 


2.6 x 1 0 " 5 


2 6 0 


ftu 


1 1 


2.7 x 1 0 " 5 


2 4 0 




1 2 


2. 1 x l 0 " 5 


2 3 0 


ft L 


1 3 


2.0 x l 0 ~ s 


2 4 0 


ft L 


[0102] 
|Table 4] 




WfcmBC. (S/cm) 


CC) 




i 


4 . 1 X 1 0 " 8 




2 


5 . 4 X 1 0 ~ 8 






3 


4 . 7 X 1 0 " 8 






4 


5 . 2 X 1 0 " 8 






5 


1 . 1 X 1 0 " 5 






6 


1 . 0 X 1 0 ~ s 






7 


1 . 2 X 1 0 " 5 


ISO 





[0103] 

[Effect of the Invention] The ion conductivity polyelectrolyte of this invention is a safe new electrolyte 
which has conductivity equivalent to the conventional ion conductivity polyelectrolyte, and has neither 
corrosive nor danger, and is excellent also in thermal resistance. 

[0104] The ion conductivity polyelectrolyte of this invention is used for the electrical conducting 
material for electrostatic prevention processing of various organic macromolecules besides the additive 
for impedance adjustment of a lithium cell, the electrolyte of an electrochromic display, and a plastics 
thermistor, a sensor, etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim rj General formula <A>. [Formula 1] 



R 



O 




Li 



< A> 



(-- Rl shows among a formula the benzene ring of a hydrogen atom, the alkyl group of carbon numbers 
1 -4, substitution, or not replacing, and a naphthalene ring, and R2 shows the benzene ring of substitution 
or not replacing, and a naphthalene ring Ion conductivity polyelectrolyte characterized by the bird 
clapper from the lithium salt of the boron complex compound expressed with), and the organic 
macromolecule which has a poly ether segment. 

[Claim 2] The ion conductivity polyelectrolyte according to claim 1 to which the content of lithium salt 
is characterized by being 0.1 mols/kg or more 2.2 mols/kg or less. 

[Claim 3] The ion conductivity polyelectrolyte according to claim 1 or 2 characterized byj a po lyether 
segment being one sort chosen from the polyethylene-oxide, polypropylene-oxide, or polySffiylene- 
oxide-polypropylene-oxide copolymer. 

[Claim 4] An ion conductivity polyelectrolyte given in any 1 term of a claim 1 to the claim 3 to which 
the mole fraction of a polyether segment recurrence smallest unit is characterized by or more 0.2 being 
1.0 or less. 

[Claim 5] An ion conductivity polyelectrolyte given in any 1 term of a claim 1 to the claim 3 to which 
an organic macromolecule has a polyether segment in a side chain, and the mole fraction of a polyether 
segment recurrence smallest unit is characterized by or more 0.2 being 0.8 or less. 
[Claim 6] The organic macromolecule which has a polyether segment in a side chain is a general 
formula <B> or a general formula <C>. [Formula 2] ~~ 



-{ 



CH2CH2 



CH 2 CH 



O 

R 3 J 1 



< B > 



[Formula 3] 



CH 



V 




< 0 
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(R3 shows a polyether segment among a formula, and R4 and R5 show a hydrogen atom or a methyl 
group.) Moreover, 1, m, and n show a positive integer. Ion conductivity polyelectrolyte given in any 1 
term of a claim 1 to the claim 3 characterized by being the compound of the tandem-type structure 
expressed. 

[Claim 7] The ion conductivity polyelectrolyte according to claim 6 to which the number of mols of a 
polyether segment recurrence smallest unit is characterized by or more 3 being 1 8 or less. 
[Claim 8] The ion conductivity polyelectrolyte according to claim 6 or 7 to which the mole fraction of a 
polyether segment recurrence smallest unit is characterized by or more 0.2 being 0.8 or less. 



[Translation done.] 
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